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CROSS-REFERENCE TO RELATED APPLICATION 
The present application claims the benefit of Provisional Application Serial No. 
60/224,702, entitled "Fluid Mixing Device," filed August 11, 2000, the contents of which are 
incorporated by reference herein in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention. 

The present invention relates generally to a mixing device for paint and other 

liquids, and more particularly to mixing device having vanes that form interior and/or exterior 
frusto-conical surfaces, and feet on the bottom of the mixer, to improve mixing and to prevent 
clogging. 

2. Description of the Related Art . 

Rotating paint mixers for use with power drills are well known in the art. These 

devices generally include a shaft that is adapted to be attached to the driving end of the electric 
drill. The opposite end of the shaft includes an apparatus designed to be inserted into a can of 
paint or other liquid to mix the contents of the can. 

One example of such a mixing device is disclosed in King et ah, U.S. Patent No. 
5,984,5 1 8 ("King"). King discloses a method of mixing viscous fluids using a rotating cage 
attached to a shaft. The cage includes a central disc located at the end of the shaft with a 
plurality of vanes extending above and below the outer edge of the disc. Other rotating fluid 
mixing devices are shown, for example, in U.S. Patent Nos. 4,538,922; 4,893,941; and 
5,251,979. 



In general, existing mixing devices suffer from several drawbacks when used to 
mix paint, most notably inefficient mixing and possible clogging. For example, in the King 
device, as the device is rotated, suspended globules may jam in the vanes against the disc, 
thereby clogging the device. The bottom set of vanes may also seal against the bottom surface of 
the container, thereby preventing proper flow of liquid through the mixer. 

Accordingly, it would be desirable to have an improved mixing device that more 
efficiently mixes paint and other liquids, and that has a reduced likelihood of becoming clogged. 

SUMMARY OF THE INVENTION 

The present invention is a device for mixing paint or other liquids. The mixing 
device includes a plurality of aligned vanes, each vane having an inner edge and an outer edge, 
and each vane preferably being curved, either lengthwise, widthwise, or both. The vanes are 
arranged so that the outer edges of the vanes defining a tapered or firusto-conical surface in order 
to facilitate circulation of the liquid within its receptacle. 

In one embodiment, the frusto-conical surface has a central axis, the inner edges 
of the vanes are aligned generally parallel or angled relative to the central axis, and the outer 
edges of the vanes are tapered outward to form the frusto-conical surface. In an alternative 
embodiment, the inner and outer edges of the vanes are aligned with each other, and the vanes 
are tilted at an angle relative to the central axis to form the frusto-conical surface. 

If desired, the mixing device may include an upper rim and a lower rim having a 
common central axis. The upper rim has a diameter different from the diameter of the lower rim, 
and the vanes extend lengthwise between the upper rim and the lower rim. In this embodiment, 
the inner and outer edges of the vanes may either be aligned with each other or angled slightly, in 
either case forming the frusto-conical shape. 
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A shaft having a proximate end and a distal end is aligned along the central axis 
of the mixing device. The proximate end of the shaft is connected to at least some of the vanes 
for transmitting a rotating force on shaft to the vanes, with the distal end of the shaft being 
adapted to be attached to a rotating drive means. A plurality of turbines extend between the 
vanes and the shaft. Each turbine includes a first end attached to the shaft in fixed relation 
thereto for transmitting a rotating force on the shaft to the turbine, and a second end attached to 
the vanes in fixed relation for transmitting a rotating force on the turbine to the vanes. 

In one embodiment, the turbines extend lengthwise between the shaft and the 
vanes, and widthwise, the turbines are aligned parallel with the central axis extending radially 
outward therefrom, so that the turbines do not inhibit entry of liquids through the top and bottom 
openings. 

In order to facilitate mixing of paint and liquids on the bottom of the storage 
receptacle, a plurality of feet extend downward from the lower rim. Alternatively, a first group 
of the vanes may have a first length, and a second group of the vanes may have a second length 
longer than the first length. A bottom edge of the second group of vanes extends below a bottom 
edge of the first group of vanes for defining feet extending downwardly from the bottom edge of 
the first group of vanes. The vanes are arranged in a regular pattern alternating between vanes 
from the first group and vanes from the second group. Each of the feet is preferably curved, 
having a convex side and a concave side. The feet are also preferably orientated generally 
parallel with each other, either in the same direction as the vanes or in the opposite direction as 
the vanes. 

In an alternative embodiment of the invention, the mixing device includes the 
vanes arranged so that the inner edges of the vanes define a frusto-conical surface, in order to 
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prevent clogging of paint within the mixing device. In one embodiment, the outer edges of the 
vanes are aligned generally parallel with or angled relative to a central axis of the mixing device, 
and the inner edges of the vanes are tapered to form the frusto-conical surface. In an alternative 
embodiment, the inner and outer edges of the vanes are aligned with each other, and the vanes 
are tilted at an angle relative to the central axis to form the interior frusto-conical surface. If 
desired, the vanes may extend lengthwise between the narrower upper rim and the wider lower 
rim, with the inner and outer edges of the vanes aligned with each other, thereby forming the 
interior frusto-conical shape. 

An alternative mixing device of the present invention includes an upper rim and a 
lower rim having a common central axis. The upper rim has a diameter different from the 
diameter of the lower rim. A plurality of aligned vanes, each vane having an inner edge and an 
outer edge, extend lengthwise between the upper rim and the lower rim. 

A further alternative mixing device of the present invention includes a plurality of 
aligned vanes, each vane having an inner edge and an outer edge. The vanes form a circular or 
frusto-conical shape having a central axis, a top opening and a bottom opening. A shaft having a 
proximate end and a distal end is aligned along the central axis, with the distal end of the shaft 
being adapted to be attached to a rotating drive means. A plurality of turbines is aligned 
lengthwise between the vanes and the proximate end of the shaft. Each turbine has a first end 
attached to the shaft in fixed relation thereto for transmitting a rotating force on the shaft to the 
turbine, and a second end attached to the vanes in fixed relation for transmitting a rotating force 
on the turbine to the vanes. The turbines are spaced widthwise to avoid inhibiting entry of 
liquids through the top and bottom openings. In one embodiment, the turbines are aligned 
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widthwise generally parallel with the central axis. The turbines may be curved lengthwise or 
widthwise, as desired. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of the mixing device of the present invention. 

Fig. 2 is a side view of the mixing device of the present invention with the shaft 

truncated. 

Fig. 3 is a bottom view of the mixing device of the present invention. 

Fig. 4 is a section view of the mixing device of the present invention through 
Section 4-4 of Fig. 2. 

Fig. 5 is a section view of the mixing device of the present invention through 
Section 5-5 of Fig. 3. 

Fig. 6 is a section view of the mixing device of the present invention through 
Section 6-6 of Fig. 3. 

Fig. 7 is a side view of the mixer of the invention being used to mix a liquid such 

as paint. 

Fig. 8 is an exploded view of a series of vanes in an alternate embodiment of the 
present invention. 

Fig. 9 is an exploded view of a series of vanes in a further alternate embodiment 
of the present invention 

Fig. 10 is a side view of an alternative mixing device of the present invention. 

Fig. 1 1 is a bottom view of the mixing device shown in Fig. 10. 
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DETAILED DESCRIPTION OF THE INVENTION 



Referring to Figs. 1 - 6, a mixing device according to the present invention is 
shown generally at 10. Mixing device 10 preferably includes an upper rim 1 5 and a lower rim 
25, each aligned along a common central axis C. A plurality of vanes 20 are positioned between 
upper rim 1 5 and lower rim 25 and are attached in fixed relation thereto. In a preferred 
embodiment, vanes 20, upper rim 1 5 and a lower rim 25 are integrally constructed of a 
thermoplastic material, although any appropriate material may be used. Vanes 20 are 
longitudinally aligned with each other to form a substantially circular shape at their ends 
corresponding to the circular shape of upper rim 1 5 and a lower rim 25. 

As shown in Figs. 3 and 4, each vane 20 is preferably curved, having a convex 
side 27 and a concave side 29, although such curvature is not necessary. Vanes 20 are preferably 
orientated in a direction that will allow outward movement of fluid within mixer 10 while in use, 
shown generally as direction F in Fig. 3. 

The outer edges 21 of vanes 20 are preferably oriented to form a frusto-conical or 
truncated cone shaped surface, and inner edges 22 of vanes 20 also preferably oriented to form a 
frusto-conical or truncated cone shaped surface. In a preferred embodiment, vanes 20 preferably 
have a varying width, being narrower on the top than on the bottom, and upper rim 15 preferably 
has a smaller radius that lower rim 25. Thus, mixing device 10 has a trapezoidal interior cross- 
sectional shape where inner edges 22 of vanes 20 form an angle a of about 1-30 degrees, and 
preferably 3-5 degrees relative to central axis C. Similarly, mixing device 1 0 has a trapezoidal 
exterior cross-sectional shape where outer edges 2 1 of vanes 20 form an angle p of about 1 -30 
degrees, and preferably 3-5 degrees relative to central axis C. As discussed in greater detail 
below, the taper of vanes 20 on the interior of mixing device 10 facilitates ejection of globules 
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and other large particles from the mixer during use, and the taper of vanes 20 on the exterior of 
mixing device 10 facilitates improved mixing of the fluid being mixed by imparting a slight 
upward movement of the liquid as it is ejected from the mixing device. Since the diameters of 
the upper hoop and lower hoop are different, the end of each vane connected to the upper hoop is 
closer to the shaft than the end of each such vane connected to the lower hoop. Rather than 
being parallel to the shaft and forming a cylinder, the vanes are tilted relative to the central axis, 
preferably on their inside edges and their outside edges. 

It is foreseen that various arrangements may be used to form the frusto-conical 
surfaces, including using tapered vanes and/or using non-tapered vanes that are tilted relative to 
axis C. Moreover, since the purpose of exterior frusto-conical surface is to facilitate improved 
mixing, it is foreseen that the frusto-conical surface may be angled either upward or downward, 
or that multiple frusto-conical surfaces may be used in a mixer, e.g., by having a downward 
facing frusto-conical surfaced mixer mounted on top of an upward facing frusto-conical surfaced 
mixer. More generally, the improved mixing benefit may be realized in a mixer in which the 
outer vanes are at any angle relative to axis C, including, for example, by being bulge-shaped. 
The shape of the mixer may also vary, depending on the application of the mixer. For example, 
the mixer shown in Figs. 1 - 7 is generally sized for mixing in 1 gallon paint containers. 
Alternatively, the mixer shown in Figs. 10 and 1 1 is generally sized for mixing in 5 gallon paint 
containers through a small opening in the top of the container. For other applications, e.g., for 
mixing fully open 5 gallon paint containers, and for mixing other smaller and larger receptacles, 
the device may be sized as appropriate. 

A driving shaft 12 is aligned with common central axis C. Shaft 12 is preferably 
circular or hexagonal in cross-section and includes a proximate end 13 and a distal end 11. 
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Distal end 1 1 of shaft 12 is sized to enable the shaft to be inserted into the driving end of a 
rotating drive means, which may be, for example, a drill or screwgun. In a preferred 
embodiment, shaft 12 is constructed of a metallic material capable of withstanding the torque to 
be applied to mixing device 10, although any material capable of withstanding such torque may 
be used. Proximate end 13 of shaft 12 is inserted into mounting aperture 30, and is secured 
thereto in fixed relation using conventional securing means. Shaft 1 2 may have any desired 
cross-section provided that it is capable of being secured to mounting aperture 30. 

Mixer 1 0 includes a plurality of spokes or turbines 40 extending between vanes 
20 and a mounting aperture 30. Each spoke or turbine 40 is preferably shaped so that on the end 
attached to mounting aperture 30, it is narrowed, and at the end attached to vanes 20, it widens. 
If desired, as shown in Fig. 5, spoke or turbines 40 may, together with the vane to which each 
turbine is attached, be generally L-shaped. Turbines 40 may have any desired shape, e.g., 
triangular shaped, provided that the turbines have sufficient strength to enable the mixer to be 
rotated while mixing paint or other liquids. Turbines 40 create an opening in the top of the mixer 
that allows paint to flow in through the top of the mixer and out between the vanes or through the 
bottom of the mixer. The shape of the turbines causes the turbines to laterally impact paint 
entering the top of the mixer, which disperses and mixes the paint, and which assists in adding 
additional outward force to jeject the paint through the vanes. 

If desired, shaft 12 may be integrally molded with turbines 40, and turbines 40 
may be curved, with each having a convex side 47 and a concave side 49. Turbines 40 are 
preferably orientated with the curvature of the turbines being in the same direction as the vanes 
20 to provide additional outward force on liquids in the interior of the mixer. 
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Mixing device 10 includes a plurality of feet 35 extending from the underside of 
lower rim 25, or otherwise positioned to extend along a bottom edge of the mixing device. Feet 
35 are useful for scraping liquids from the bottom of the receptacle, where the liquid generally 
has the lowest viscosity and is more difficult to draw into the mixing device. Feet 35 loosen and 
collect liquid "sticking" to the bottom of the container, directing it to the interior of device 10 
and eventually out through vanes 20. Feet 35 also prevent a sealing effect between the bottom of 
the container and the bottom of mixing device 10 by providing a gap through which liquid may 
flow. This gap ensures continuous fluid flow through lower rim 25 into the interior of the 
mixing device. Feet 35 are preferably curved in the same direction as vanes 20, with each 
having a convex side 37 and a concave side 39. If desired, feet 35 may be straight, although the 
feet should preferably by orientated in the same general direction. 

Figs. 8 and 9 show alternative embodiments of the invention in which feet are 
included, but with lower rim 25 positioned above the bottom of the vanes. Referring to Fig. 8, 
mixer 10 may include a first plurality of vanes 81 that have a first length, and a second plurality 
of vanes 82 that have a second length longer than the first length. The bottom edge of the 
second group of vanes 82 extends below the bottom edge of the first group of vanes 81 for 
defining feet 35 extending downwardly from the bottom edge of the first group of vanes. The 
vanes are arranged in a regular pattern alternating between vanes from the first group and vanes 
from the second group. In Fig. 9, feet 35 are formed in a manner similar to that shown in Fig. 8, 
but with a different, but periodic, spacing. 

Referring to Figs. 2 and 7, as device 10 is rotated while in use, a low-pressure 
area is created in the interior of the device, which draws paint or other liquids into the mixer 
through the bottom and top openings thereof. The fluid is then accelerated over the curved 
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surfaces of vanes 20 and is ejected radially outward past the outer edges 21 of vanes 20. The 
ejected fluid follows flow path F radially outward in a direction generally normal to the outer 
edge 21 of vanes 20, which as a result of the taper of vanes 20, is at an angle P above the normal 
N perpendicular to shaft 12. Fig. 7 shows a typical flow path created inside a fluid container 
using mixing device 10. In an embodiment of the invention in which the outer surface of vanes 
20 are tapered, e.g., because lower rim 25 is larger than upper rim 15, mixing is further improved 
because the greater angular velocity of lower rim 25 due to its larger radius will facilitate paint 
being ejected from the mixer at higher speed, thereby increasing the quality of mixing. 

Mixing device 10 includes several features adapted to prevent the device from 
being clogged by paint globules or foreign matter. Vanes 20 are spaced so that most particulate 
matter or globules suspended in the paint will be ejected through vanes 20. As shown in Figs. 2 
and 7, because lower rim 25 is larger than upper rim 15, the spacing between the vanes increases 
from the top of the vanes toward the bottom of the vanes. The spacing between feet 35 is 
greater, generally corresponding to at least twice the spacing of the vanes at lower rim 25. It will 
be appreciated that the spacing of vanes 20 is typically dependent on the viscosity of the fluid 
being mixed and size of particulate matter suspended therein. As a result, the spacing of vanes 
20 may vary, although it is preferable that the vanes are spaced at some point along their length 
to enable the most likely sizes of clogging particulates to pass through the vanes. 

As discussed above, the interior cross-section of mixing device 10 is preferably 
frusto-conically shaped, with the lower portion of the vanes being tapered outward from the 
upper portion. In the event that a globule becomes lodged against the interior surface 22 of 
vanes 20, the outward force on the globule due to centrifugal force, together with the taper of the 
vanes will create a downward force on globule 43, pushing it toward the wider openings in the 
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vanes at the lower portion thereof. In the event that the globule is large enough to avoid being 
ejected through the spacing in the vanes, it will eventually be ejected through feet 35 at the 
bottom of the mixing device. 

Various alternative embodiments of the invention exist. For example, the device 
may include only a frusto-conical surface on the outer surface of the mixer, which would enable 
improved mixing, but without the globule ejection feature of the invention. In this embodiment, 
the inner edges of the vanes may be aligned generally parallel with or angled relative to the 
central axis, with only the outer edges of the vanes tapered outward to form the frusto-conical 
surface. Similarly, the device may include only a frusto-conical surface on the inner surface of 
the mixer, which would enable only the globule ejection feature of the invention. In this 
embodiment, the outer edges of the vanes may be aligned generally parallel with or angled 
relative to the central axis, with only the inner edges of the vanes tapered outward to form the 
frusto-conical surface. The device may also be constructed without the benefit of the upper and 
lower rims, provided that the vanes are attached to each other using other means sufficient to 
enable the device to operate as described. 

More generally, although the invention has been described in detail for purposes 
of illustration, it is to be understood that such detail is solely for the purpose that of and that 
variations can be made therein by those skilled in the art without departing from the spirit and 
scope of the present invention. 
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